Supplementary Methods
Library construction and sorting. A library of Bim BH3 domain variants was designed to be enriched in KSBcl-2-specific binders based on Bim BH3 substitution SPOT arrays (KSBcl-2 SPOT array to be published). [1] [2] [3] The library contained 4 x 10 5 protein variants of the Bim BH3 peptide with the following composition at each position (heptad register is defined in Figure 1 ): (AILPTV) at 2d, (AGPRST) at 2e, (ADEGHKNPQRST) at 2g, (FIST) at 3b, (FIST) at 3d, (NQGHKDERS) at 3g, (ADEFIKLMNSTVYStop) at 4a.
Position 3b was intended to sample glutamine and arginine but was encoded as FIST instead due to an error in library construction. Only arginine and glutamine were selected in the screen at 3b, which is consistent with the wild-type residue of Bim being arginine.
Interestingly, sequencing of expression-positive clones prior to screening showed that glutamine and arginine were encoded at 3b at low frequency. Other mutations not encoded in the theoretical library (e.g., M2d and L3d) that appeared in selected clones were also observed when sequencing expression-positive clones. Thus, deviations from the intended library appear to have been introduced early in the experimental protocol, likely during DNA synthesis, and favorable mutations were enriched during the highly stringent sorting protocol. µM His 6 -Bcl-x L . The c-myc-tagged KSBcl-2 construct was constructed from the Cterminally truncated KSBcl-2 construct of Flanagan and Letai (residues 1-150 of KSBcl-2, with the additional non-native residues GRIVTD at the C-terminus) cloned into the pSVM vector and purified as described for other c-myc-tagged Bcl-2 constructs.
1-4
Unlabeled human Mcl-1 (172-327) in the pSV282 vector was purified as described. 1, 5 His 6 -tagged Bcl-x L was purified as described. 6 Library cells were grown overnight in galactose-containing media (SG+CAA). Enough cells to oversample the library diversity by at least 10-fold on average were split into aliquots of ~10 6 cells/well in Millipore MultiScreen 0.45 µm-pore filter plates and incubated with 100 µL pre-mixed Bcl-2 receptors for 1 hour at room temperature in 50 mM Tris pH 8.0, 100 mM NaCl (TBS).
Wells were washed once with 100 µL TBS followed by 100 µL TBS plus 1 mg/mL bovine serum albumin (BSS). Cells were incubated with 20 µL primary antibody mix The lower baseline was fixed as the average of the anisotropy from the two lowest receptor concentrations for each curve. To determine a value for the concentration of the peptide, the parameters c, u, and K d were fit for the curves with lower and upper baselines, and then the average concentration of the peptide fit for those curves was used as the concentration for all receptor curves for that peptide. This was done because the raw fluorescence values observed when collecting the data appeared to vary over a 2-fold range. Small variation in peptide concentration is an inevitable product of setting up these assays, and fixing the concentration at 10 nM gave poorer fit quality. Curves were fit from averaged data from at least three replicates done over three days, and the error bars represent the standard deviation from these measurements. 95% confidence intervals were found using the confint function in Matlab. As expected, curves with no upper baselines had larger confidence intervals. For very weak curves, K d was listed as >3000, which was the highest receptor concentration used. Likewise, for very tight curves for which we could not get an accurate fit, we reported the value as <1, which is the approximate limit of what we can fit.
Competition fluorescence anisotropy assays were performed by titrating 23-mer unlabeled peptides over a concentration range of 0-10 µM. Unlabeled peptides (synthesized and purified as described for the fluoresceinated peptides) were N-acetylated and C-amidated, with sequences as given in Table 1 Table 2 . 
